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Economic values were estimated for meat sheep raised in a pasture based production
system in semi-arid Brazil using data on the Morada Nova hair sheep breed. The traits
considered were lambing percentage (LP), litter size (LS), lamb mortality (LM), yearling
mortality (YM), ewe and ram mortality (AM), female slaughter weight (FSW), male slaugh-
ter weight (MSW), ewe adult weight (EAW), ram adult weight (RW), carcass yield (CY),
number of lambings per year (NLY), age at ﬁrst lambing (AFL) and number of anthelminthic
doses used per year (AC). The economic values were estimated using the proﬁt equation
(proﬁt = revenue− costs) after a one unit and 1% increase of each trait, keeping all other
traits at their mean value. With a 1% increase in the traits, the economic values (US$ per
ewe per year) for LP, LM, MSW, CY and NLY were 0.781, −0.138, 0.416, 0.827 and 0.781,emi-arid
mallholders
respectively. The production system with Morada Nova sheep grazing native “caatinga”
pasture in Brazilian Northeast, exclusively for meat production, is proﬁtable when taking
into account all costs of production, including that of family labour. Carcass yieldwas shown
to be an important selection objective. As it is expressed when the animal is slaughtered,
further studies need to be carried outwith this population to aid in the choice of appropriate
r the imselection criteria fo
. Introduction
Over 50% of the sheep population in Brazil is concen-
rated in Northeast, a region with a range of agro-climatic
haracteristics and widespread semiarid areas. The sub-
istence of populations in rural areas depends largely on
aturalized hair sheep which can be one of the few sources
f animal protein in these smallholders diet. Studies on the
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economic viability of these production systems are almost
inexistent. More recently, many sheep farming enterprises
in the region have begun to use exotic breeds or cross-
bred animals. This means that the true economic value of
national animal genetic resources may remain unknown
(Lôbo, 2009). The great majority of sheep in the region are
hair sheep of no deﬁned breed and have originated through
natural selection and crossbreeding. Nevertheless, some
breeds remain popular, such as the Morada Nova, which is
an important resource in smallholder ﬂocks in the North-
Open access under the Elsevier OA license. eastern region of Brazil.
With the increasing demand for sheep meat in the
Northeast, there is a need to study various aspects of the
production chain, including costs and revenues of the sys-
tem. A cost-beneﬁt analysis will support the development
minant R94 R.N.B. Lôbo et al. / Small Ru
of breeding objectives,which is generally regard as the ﬁrst
step in the development of structured breeding programs
(Ponzoni, 1986). There are only a few studies on the formal
deﬁnition of breeding objectives for tropical sheep based
on estimated economic values of production traits, such as
Ponzoni (1992) in Cuba, and Kosgey et al. (2003, 2004) for
some African countries with climatic conditions similar to
those found in Brazilian semi-arid. In Brazil, only two stud-
ies have been carried out in sheep (Morais and Madalena,
2006; McManus et al., 2006), both for semi-humid trop-
ical conditions. The present study aims to contribute to
the development of breeding objectives by estimating eco-
nomic values for traits of potential economic importance
for a meat sheep population (Morada Nova), reared under
smallholder farming conditions on native pastures in the
Brazilian semiarid.
2. Materials and methods
2.1. Production system
Thepresent studydevelopedaneconomicmodel basedon theproduc-
tion system practiced by farmers of Morada Nova sheep. These breeders
participate in the project “Conservation and Genetic Improvement of
MoradaNova Sheep” ledbyEMBRAPAGoats andSheep (BrazilianNational
Agriculture Research Center which concentrates on goat and sheep pro-
duction). Flocks participating in this project have between 10 and 245
ewes, with an average of 81 ewes per ﬂock. To facilitate estimates, a base
ﬂock of 100 ewes was considered. The parameters used for the estimates
derived from a literature search, the current market or expert opinion,
depending on their availability.
The base ﬂock structure used in the study (Fig. 1) include: (1) lambs
(0–4 months), (2) yearlings (5–11 months), (3) replacement females
(12–18 months), (4) replacement males (12 months), (5) breeding ewes
(>18 months) and (6) breeding rams (>12 months).
In this production system, animals were raised on native shrub like
pasture (caatinga) with different degrees of manipulation (no interven-
tion, thinning, “capoeira” – secondary vegetation, etc.), with mineral
salt supplied ad libitum. Ewes, replacement females, breeding males and
replacement rams were supplemented with concentrate based on corn
and cottonseed cake during critical periods of the year (July–December).
Flocks used controlled natural mating with lambing occurring through-
out the whole year. The ram:ewe proportion was 1:50. The lambs were
weaned at four months of age.
All calculations were carried out on a yearly basis. As animals in
each category did not remain for the same periods in the ﬂock, the aver-
age number of animals in each category was multiplied by the number
of days in the category and divided by 365, to correct for an annual
basis.
For lambingpercentage (number of ewes lambingper number of ewes
exposed), thevalueusedwas85%, close to that foundbySouzaet al. (2000).
Litter size used was 1.45 reported by Selaive-Villarroel and Fernandes
(2000). Mortality rates for lambs, yearlings and adult animals, as well as
body weights, were obtained from the ﬂock of EMBRAPA Goats and Sheep
(Ceará State), and other Morada Nova ﬂocks controlled in the Breeding
Program for Meat Goats and Sheep – GENECOC. There was an average of
three lambings in two years (Ribeiro et al., 2009). Other parameters were
also obtained from the review by Facó et al. (2008) with regard to Morada
Nova sheep.
2.2. Model description
A static deterministic model was used. This assumes no variation
between animals for the traits used to calculate the economic values and
no correlated changes due to changes in a single trait. The total annual
proﬁt of the ﬂock was derived from the difference between costs and
revenues. Costs included feed (pasture, concentrate and mineral salt),
management/labour (labour, veterinary services, anthelminth treatment,
energy, fuel and maintenance) and ﬁxed costs. Revenues were derived
from sales of cull-for-age rams and ewes, lambs, and manure. Because
animals were marketed directly by the breeders from their properties,esearch 96 (2011) 93–100
slaughter costs were not considered. No payment was made for pelt qual-
ity as this is considered as the abattoir fee.
Input parameters were derived from literature, market, participants
of GENECOC and expert opinion (Table 1). Seasonal variations in per-
formance and price were not included in the model. Costs of recording
information and selection in the ﬂock were also not considered.
The amount of manure produced by each category was based on dry
matter intake and digestibility (45% – the average observed for native
pasture roughage in the region). The calculation considered a linear rela-
tionship between production of manure and consumption of dry matter.
Only half the manure produced was collected as the animals were only
housed at night.
The number of animals slaughtered for consumption on the property
was not considered. Carcass yield was assumed to be 45%, as found by
McManus et al. (2006) and Ribeiro et al. (2009).
2.3. Feed intake
As the animals in this model were raised on native pasture “caatinga”,
it is difﬁcult to estimate this cost. The average dry roughage yield fromone
hectare of “caatinga” was used along with maintenance cost of this pas-
ture (manpower and maintenance of fences; Araújo Filho and Carvalho,
1997) to estimate the cost per kg DM of pasture. Feed costs were calcu-
lated multiplying this ﬁgure by the average daily intake of dry matter for
each category. Average consumption of dry matter for each category was
calculated using the formula from SCA (1990):
I = 0.04 × A × Z(1.7 − Z)
where I, average daily intake of dry matter; A, weight of the animal; Z,
relationship between the animal’s current weight and adult weight.
For example, the average roughage intake for ewes was estimated as
0.04× ewe weight (35kg)×1× (1.7−1) =0.98. The calculation for lambs
was 0.04× (birth weight +weaning weight)/2× [(birth weight +weaning
weight)/2/adult weight]× (1.7− [(birth weight +weaning
weight)/2/adult weight]) = 0.04×7.165×0.205×1.49=0.09.
Concentrate was 500g per day per ram, 300g/day per ewe
and 100g/day per replacement animal, only in drought period
(July–December). Lambs and yearlings did not receive concentrate.
The consumption of mineral salt was estimated at 20g/10kg live-
weight for adult animals, 10 g/10kg live-weight for lambs and yearlings
and 15g/10kg live-weight for replacement stock.
2.4. Management
Animal health and labour costs were considered as management
parameters. Data from GENECOC program show that about three
parasite treatments per animal per year and at least one service vet-
erinary/animal/year are carried out. These include vaccination (usually
rabies) and/or a curative treatment. Lambs and yearlings, respectively,
used 50% and 75% of an adult anthelmintic dose and 25% and 50%, respec-
tively, of a veterinary service.
Labour costs were estimated as one worker per 100 ewes per month.
These ﬁgures for labour and ﬁxed costs (electricity, fuel and maintenance
of equipment and facilities) were obtained from Franca et al. (2006) based
on goat and sheep farms in semiarid region of Brazil.
2.5. Economic parameters
Prices unless speciﬁed were those practiced in Ceará State in January
2010. These include mineral salt and anthelmintics and prices paid to
farmers for on farm manure collection, as well as per kg of carcass by
abattoirs. Although most farmers sell their animals on a live-weight basis,
in this study the price of carcass (kg)was used to take into account carcass
yield. No distinction between the prices of meat from different categories
of animals was considered. The price of skin was not considered in this
study. Mean values for veterinary services were from Franca et al. (2006).
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Fig. 1. Dynamics of a Morada Nova ﬂock
.6. Proﬁt function
The annual total return of the ﬂock was estimated according to the
ormula:
=
6∑
i=1
RSMi +
6∑
i=1
RSMai −
6∑
i=1
CFi −
6∑
i=1
CMi −
6∑
i=1
CFXihere the sum
∑6
i=1 refers to each of six categories: lambs, yearlings,
eplacement males, replacement females, ewes, and rams; RSM are the
evenues from the sale of meat; RSMa are revenues from the sale of
anure; CF are feed costs; CM are the cost of management/labour, and
Fx are ﬁxed costs.ff-take
t production in semiarid region of Brazil.
RSM= (number of animals available for sale in the cate-
gory)× (slaughter weight of category)× (carcass yield)× (price of
kg of carcass).
RSMa=0.5× (number of animals in the category)× (number of days
per year in the category)× (average daily intake of dry matter in the cat-
egory)× (1− roughage digestibility)× (price of manure).
CF = (number of animals in the category)× (number of days per year
in the category)× (dry matter intake×price of dry matter) + (concentrate
intake× concentrate price) + (consumption of mineral salt×price of min-
eral salt).
CM= (number of animals in the category)× [(labour costs/number
of animals in the ﬂock) + (number of anthelmintic treat-
ments/year/12×number of days per year in the category/30.42×number
of doses per animal per treatment×price of anthelmintic treat-
ment) + (number of veterinary services in the category×price of
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Table 1
Parameters assumed for the model considered in the evaluation of economic values of a pasture-based system with Morada Nova breed in semi-arid of
Brazil.
Parameter AverageParameter Average
Fertility (ewes lambed/ewes exposed to ram, %) 85.00 Average roughage intake for rams (kgDM/head/day) 1.26
Litter size 1.45 Average roughage intake for lambs (kgDM/head/day) 0.09
Lambs mortality (%; 0–4 months) 15.00 Average roughage intake for yearling (kgDM/head/day) 0.52
Weaned lambs mortality (%; 5–12 months) 7.00 Average roughage intake for replacement males (kgDM/head/day) 0.83
Ewes and rams mortality (%) 3.00 Average roughage intake for replacement females (kgDM/head/day) 0.81
Birth weight (kg) 2.20 Average concentrate intake for ewes (kg/head/day) 0.30
Weaning weight (kg) 12.13 Average concentrate intake for rams (kg/head/day) 0.50
Weight at age of selection/slaughter of females (kg) 28.00 Average concentrate intake for lambs (kg/head/day) 0.00
Weight at age of selection/slaughter of males (kg) 30.00 Average concentrate intake for yearling (kg/head/day) 0.00
Adult weight of ewes (kg) 35.00 Average concentrate intake for replacement males (kg/head/day) 0.10
Weight of rams (kg) 45.00 Average concentrate intake for replacement females (kg/head/day) 0.10
Carcass yield (kg of carcass/kg of live weight) (%) 45.00 Average mineral supplement intake for ewes and rams (kg/head/day) 0.04
Number of lambing/year 1.50 Average mineral supplement intake for lambs (kg/head/day) 0.005
Annual replacement rate for rams (%) 50.00 Average mineral supplement intake for yearlings (kg/head/day) 0.009
Annual replacement rate for ewes (%) 20.00 Average mineral supplement intake for replacement stock (kg/head/day) 0.02
Age at selection/slaughter (months) 12.00 Roughage digestibility (%) 0.45
Age at ﬁrst mating (months) 12.00 Roughage price (US$/kgDM) 0.01
Age at ﬁrst lambing (months) 18.00 Concentrate price (US$/kg) 0.32
Age at weaning (months) 4.00 Mineral price (US$/kg) 0.24
Age to ewes and rams reach adult weight (months) 27.00 Anthelmintic control price (US$/control) 0.22
Number of anthelmintic control/year 3.00 Veterinary service price (US$/animal/year) 1.41
Number of doses anthelmintic control/lamb 0.50 Carcass price (US$/kg) 4.34
Number of doses anthelmintic control/yearling 0.75 Manure price (US$/kg) 0.03
ur cost
d costs (
tricity, fDrugs, vaccine and veterinary service charge/adult animal 1.00 Labo
Drugs, vaccine and veterinary service charge/lamb 0.25 Fixe
Drugs, vaccine and veterinary service charge/yearling 0.50 Elec
Average roughage intake for ewes (kgDM/head/day) 0.98
veterinary service) + (electricity, fuel, maintenance, etc. costs/total
animals in the ﬂock)].
CFx= (number of animals in the category)× (ﬁxed costs/total animals
in the ﬂock).
2.7. Economic values estimation
Economic values were calculated for lambing percentage (LP), litter
size (LS), mortality of lambs (ML), yearlings (YM), ewes and rams (AM),
weight at slaughter of females (FSW) and males (MSW), adult weight of
ewes (EAW) and rams (RW), carcass yield (CY), number of lambings/year
(NLY), age at ﬁrst lambing (AFL) andnumber of anthelmintic controls/year
(AC). The economic value of each trait was obtained by Vi =P′ −P, where P
and P′ are the proﬁts before increase and after increase of the trait by one
unit (=1% for traits measured in percentage, =1kg for traits measured in
kg, =1 month for traits measured in months, etc.) and by 1%, keeping all
other traits at their mean value.
Economic values obtained were divided by the average amount paid
for akilogramof carcass, andexpressedas “equivalentkilogramof carcass”
(Eqc).
Table 2
Costs, revenues and proﬁt (US$) in each category per year for pasture-based syste
Categories
Replacement
Lambs Yearlings Females
Input
Meat 6812.21
Manure 14.82 162.92 31.26
Total 14.82 6975.13 31.26
Output
Feed 41.01 274.61 490.21
Management/labour 822.45 847.05 156.09
Fixed costs 355.70 330.80 54.42
Total 1219.16 1452.46 700.72
Proﬁt −1204.34 5522.67 −669.46(US$/shepherd per year – 100 ewes) 1737.60
US$) 977.40
uel and machinery maintenance and repairs cost (US$) 325.80
2.8. Sensitivity analysis
The market values, as well as performance parameters used, are sub-
ject to variations due to differences between markets in Brazil, especially
in the Northeast. Thus, it is important to assess possible changes in these
parameters. These changes were evaluated as 0.75 and 1.25 times the
value of kg of carcass (PqC), 0.00, 0.50 and 2.00 times the cost of roughage
(PR), 0.50 and 2.00 times the cost of concentrate (PC), ±10.00% in lambing
percentage (LP), ±0.15 in litter size (LS), ±5.00% lamb mortality (LM), 2.00
and 3.00 times the cost of labour (CL) and a 50% and twice the price of the
anthelmintic treatment (PAC).
3. ResultsThe revenues and costs of the production system
(Table 2) show that the maintenance of the ewe had
the highest costs, especially those related to feed. This is
expected, since this categoryhas thehighestnumberof ani-
mals. Feed accounted for 49.27% of total expenditure,while
m with Morada Nova breed in semi-arid of Brazil.
Males Ewes Rams Total % of total
1368.36 87.97 8268.54 93.89
0.23 320.48 8.24 537.95 6.11
0.23 1688.84 96.21 8806.49 100.00
1.45 2528.97 76.58 3412.83 49.27
6.50 690.87 13.82 2536.78 36.62
2.37 229.52 4.59 977.40 14.11
10.32 3449.36 94.99 6927.01 100.00
−10.09 −1760.52 1.22 1879.48
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he costs of management/labour was the second largest
ource of expenditure. A positive proﬁt of US$ 1879.48 per
ear for a 100 ewe ﬂocks was observed for this system.
Table 3 shows the initial costs and revenues, marginal
hanges and economic values (US$ per ewe per year) for
raits within the base situation. The marginal values result
rom a unit change in the genetic merit of the trait con-
idered. For example, the initial total feed cost was US$
4.13/ewe/year and increased by US$ 0.0371/ewe/year
hen lambing percentage increased by one unit.
The traits with higher economic importance were car-
ass yield (CY), slaughter weight of males (MSW) and adult
able 3
nitial costs and revenues per ewe per year with marginal changes after an one uni
nd 1% increase expressed in absolute way (US$ per ewe per year) and in equivale
orada Nova breed in semi-arid of Brazil.
Initial Traits
LP LS LM YM AM FS
Input
Meat 82.68 0.9612 0.5713 −0.9612 −0.8786 −0.7116
Manure 5.38 0.0209 0.0124 −0.0209 −0.0175 0.0170
Output
Feed 34.13 0.0371 0.0220 −0.0371 −0.0295 0.2665
Manag./labour 25.37 0.0259 0.0154 −0.0259 −0.0160 0.0225
Fixed costs 9.77 0.0000 0.0000 0.0000 0.0000 0.0000
Economic values
Per one unit
increase (U)
0.919 0.546 −0.919 −0.850 −0.984
U/Eqc 0.212 0.126 −0.212 −0.196 −0.226
Per 1% increase 0.781 0.781 −0.138 −0.060 −0.029
1%/Eqc 0.180 0.180 −0.032 −0.014 −0.007
Relb −15% +43% +85% +93% +97% −7
a As the average number of lambing per year was 1.5, the unit of this trait was
b Rel, in relation to unit increase; LP, lambing percentage; LS, litter size; LM, l
SW, female slaughter weight; MSW, male slaughter weight; EAW, ewes adult w
ear; AFL, age at ﬁrst lambing; AC, number of anthelmintic control per year.
able 4
hanges in economic values (%) of the base situation (US$ per ewe per year) on
asture-based system with Morada Nova breed in semi-arid of Brazil.
Situation Traits
LP LS LM YM AM FSW MSW
Base 0.781 0.781 −0.138 −0.060 −0.029 0.264 0.416
0.75×PqC −26.1% −26.1% +26.2% +26.1% +18.4% −25.0% −25.0%
1.25×PqC +26.1% +26.1% −26.1% −25.4% −17.7% +25.0% +25.0%
0.00×PR +2.7% +2.7% −2.7% −2.5% +2.5% +7.8% 0.0%
0.50×PR +1.4% +1.4% −1.4% −1.2% +1.3% +3.9% 0.0%
2.00×PR −2.7% −2.7% +2.7% +2.5% −2.5% −7.8% 0.0%
0.50×PC 0.0% 0.0% 0.0% 0.0% +11.7% 0.0% 0.0%
2.00×PC 0.0% 0.0% 0.0% 0.0% −23.4% 0.0% 0.0% −
LP+10.00 11.8% 11.8% −11.8% −11.8% 0.0% +17.4% +11.9%
LP−10.00 −11.8% −11.8% +11.8% +11.8% 0.0% −17.4% −11.9%
LS+0.15 +10.5% +10.5% −10.5% −10.5% 0.0% +15.5% +10.6%
LS−0.15 −10.5% −10.5% +10.5% +10.5% 0.0% −15.5% −10.6%
LM+5.00 −5.9% −5.9% −33.3% +5.9% 0.0% −8.7% −6.0%
LM−5.00 +5.9% +5.9% +33.3% −5.9% 0.0% +8.7% +6.0%
2.00×CL 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3.00×CL 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.50×PAC 0.4% 0.4% −0.4% −0.3% +0.2% 0.0% 0.0%
2.00×PAC −0.8% −0.8% +0.8% +0.6% −0.4% 0.0% 0.0%
bs: the sign (+ or −) indicates whether there was an increase or decrease in eco
hese negative economic values have become even more negative. PqC, price of
f labour; PAC, price of anthelmintic control; LP, lambing percentage; LS, litter
ortality; FSW, female slaughter weight; MSW, male slaughter weight; EAW, e
ambing per year; AFL, age at ﬁrst lambing; AC, number of anthelmintic control p
a As the average number of lambing per year was 1.5, the unit of this trait wasesearch 96 (2011) 93–100 97
mortality (AM) when an increase of one unit of the trait
was carried out. However, the increase of one unit does not
allow a relative comparison, since it does not consider the
scale and biological limits of the traits. The following dis-
cussionwill concentrate on the 1% increase. In this case, the
most important traits included carcass yield (CY), number
of lambings per year (NLY), lambing percentage (LP) and
litter size (LS) (Table 3).
In general, the sensitivity analysis shows that the eco-
nomic values calculated were fairly robust in the face of
variations tested (Table 4). The great majority of the traits
weremore sensitive to a change in the price per kilogramof
ty increase in genetic merit for traits and economic values after one unity
nt kilograms of carcass (per ewe per year) for pasture-based system with
W MSW EAW RW CY NLYa AFL AC
0.9452 1.3885 0.3910 0.0195 1.8374 0.5447 0.0000 0.0000
0.0726 0.0001 0.0640 0.0018 0.0000 0.0118 0.0521 0.0000
0.0733 0.0001 0.7226 0.0154 0.0000 0.0210 0.8170 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0147 0.0129 0.4601
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.944 1.388 −0.268 0.006 1.837 0.521 −0.777 −0.460
0.217 0.320 −0.062 0.001 0.423 0.120 −0.179 −0.106
0.264 0.416 −0.093 0.003 0.827 0.781 −0.140 −0.013
0.061 0.096 −0.022 0.001 0.190 0.180 −0.032 −0.003
2% −70% +65% −55% −55% +50% +82% +97%
assumed to be 0.01, due biological questions.
amb mortality; YM, yearlings mortality; AM, ewes and rams mortality;
eight; RW, rams weight; CY, carcass yield; NLY, number of lambing per
the basis of 1% increase in the traits according to different scenarios for
Proﬁt
EAW RW CY NLYa AFL AC US$
−0.093 0.003 0.827 0.781 −0.140 −0.013 1879.48
−36.5% −82.1% −25.0% −26.1% 0.0% 0.0% −187.67
+36.5% +82.1% +25.0% +26.1% 0.0% 0.0% 3946.60
+34.4% +37.0% 0.0% +2.7% +9.9% 0.0% 2539.70
+17.2% +18.5% 0.0% +1.4% +4.9% 0.0% 2209.59
−34.4% −37.0% 0.0% −2.7% −9.9% 0.0% 1219.23
+117.8% +111.0% 0.0% 0.0% 45.3% 0.0% 3013.08
235.6% −222.0% 0.0% 0.0% −90.6% 0.0% −387.76
+0.2% 0.0% +11.6% +11.8% 0.0% −5.4% 2798.58
−0.2% 0.0% −11.6% −11.8% 0.0% +5.4% 960.37
+0.2% 0.0% +10.4% +10.5% 0.0% −4.8% 2698.95
−0.2% 0.0% −10.4% −10.5% 0.0% +4.8% 1059.99
−0.1% 0.0% −5.8% −5.9% 0.0% +2.7% 1419.92
+0.1% 0.0% +5.8% +5.9% 0.0% −2.7% 2339.02
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 141.87
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% −1595.73
0.0% 0.0% 0.0% 0.4% 0.8% 50.0% 1948.48
0.0% 0.0% 0.0% −0.8% −1.6% −100.0% 1741.44
nomic value. Percentage for scenarios with negative values indicate that
kg of carcass; PR, price of roughage; PC, price of concentrated; CL, cost
size; LM, lamb mortality; YM, yearlings mortality; AM, ewes and rams
wes adult weight; RW, rams weight; CY, carcass yield; NLY, number of
er year.
assumed to be 0.01, due biological questions.
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carcass. Roughage and concentrateprice signiﬁcantly inﬂu-
enced the economic values for the weights of ewes and
rams. Changes in lambmortality inﬂuenced greatly its own
economic value. The economic values of the traits eval-
uated were not altered by changes in the cost of labour.
The economic value of number of anthelminth treatments
was signiﬁcantly inﬂuenced only by their ownprice change
(Table 4).
4. Discussion
Northeast Brazil is seriously inﬂuenced by insufﬁ-
cient and unreliable rainfall. Adverse natural conditions,
combined with underdevelopment in the region (low
IDH scores, few industries, little infrastructure, distances
between urban centers) mean the rural population cannot
support itself in drought years (Gaiser et al., 2003). Average
family farm size is 13ha,with 90% being classiﬁed as family
farms.Over50% is ofpastures arenatural and theseproduce
less than 30% of the total animal production. Farmers in
this region of Brazil have few options which include crops
such as cassava, corn, beans and pasture. Of these, small
ruminants on pasture were shown to be the less labour
intensive and therefore favour opportunities for farmers
or family members to seek off-farm employment either
for short periods or seasonally while still maintaining their
farm.
Whena1% increase in trait valueswas evaluated carcass
yieldwas themost important.Morais andMadalena (2006)
and Kosgey et al. (2003) also observed high economic
values for carcass yield. CY only participates in system rev-
enues without any contribution to costs, which explains
its high economic value. Although many breeders sell their
animals on a live-weight basis, the sale of carcasses may
cause higher proﬁtability as some abattoirs are beginning
to pay different prices based on carcass weight rather than
liveweight.
In the production chain, carcass quality is an impor-
tant feature in the consumer market. It is a complex trait
involvingdifferent selection criteria suchas carcassweight,
conformation, muscularity, and fat cover among others.
With the current consumer perspective in Brazil, there is
an interest in intensifying the ﬁnishing of lambs, aiming at
decreasing time to slaughter and production of high qual-
ity carcasses (Furusho Garcia et al., 2003). This quality is
closely related to CY, which reinforces the emphasis being
placed on improving this trait.
Economic value for CY was robust to changes evalu-
ated. As expected, it was inﬂuenced by the carcass price
(the principal component of revenue), and changes in ewe
fertility, litter size and lamb mortality which increased
or reduced the number of animals available for sale. This
aspect is important forproduction systems in theNortheast
of Brazil, which are low input. Success of the enterprise is
concentratedon thepriceofmeatpaidbymarket. Thisprice
ﬂuctuates between regions of the country and along the
yearwhich leads to largeuncertainties in sheepproduction.
Slaughterweights of females andmaleswere important
for the system evaluated in this study. As the only income
here is through the sale of animals andmanure, an increase
in values of these traits promotes positive increments inesearch 96 (2011) 93–100
the system. In the present evaluation, where the cost of
roughage and concentrates were relatively low, the traits
related to slaughter only affect revenue without increas-
ing cost. This justiﬁes the high economic values for these
traits. McManus et al. (2006) reported economic values of
R$ 0.034 (US$ 0.018), R$ 0.045 (US$ 0.024) and R$ 0.051
(US$ 0.028) for lamb slaughter weight for extensive, semi-
intensive and intensive production systems, respectively,
with Santa Inês hair sheep in the Distrito Federal, Brazil.
Morais and Madalena (2006) did not estimate economic
values for these traits.
Similar to those observed for CY, the changes in eco-
nomic values of FSW and MSW were consistent with PqC,
PR, LF, LS and LM changes (Table 4). In fact, revenues from
the sale of animals are dependent on these parameters.
Morais and Madalena (2006) reported that the traits
related to reproduction hadhigh economic values, as found
in the present study. Lambing percentage, litter size and
number of lambing per year were the second most impor-
tant group of traits with similar economic values after a
1% increase in trait means. These traits are related to a
multiplicative effect that determines the number of lambs
born, which contribute to the largest sources of revenues
from animals sold, but also contribute to the costs. Fertility
and litter size are traits that, in spite of their low heritabil-
ity (<0.10; Facó et al., 2008), show good opportunity for
improvement. The same is not true for the number of lamb-
ings per year, which presents a strong biological limitation
as well as being a complex trait.
LP, LS and NLY had the same economic values and so
changes in the systemparameters altered them in the same
manner. Thecarcasspricewas thegreatest sourceof change
for the economic values of these traits. With an increase
in carcass price, higher reproductive rates outweighed the
costs of the system and enabled greater proﬁtability. Con-
versely, as carcass price decreased, a larger number of
animals did not cause higher returns.
The age at ﬁrst lambing was related to maintenance
costs of replacement females. However, in the present
study, this trait did not show signiﬁcant economic value
when compared with other reproductive traits. This was
probablydue to the lowageatﬁrst lambing in thisbreed (18
months), and the low feed costs of replacement females.
The economic value of this trait was in function of feed
costs. Changes in prices of roughage and concentrate,
mainly the latter, promoted changes in the economic value
of AFL. In fact, higher ages at ﬁrst lambing increased the
costs with replacement females.
Increased mortality had negative impacts on the sys-
tem, as it resulted in fewer animals for sale. In absolute
terms, with an increase of one unit, adult mortality was
more important than lamb mortality. However, with a 1%
increase, the importance of mortality decreased with the
ageof animals. In the studybyMorais andMadalena (2006),
lamb survivalwas themost important trait, although itwas
not important in a study in Kenya (Kosgey et al., 2004).
McManus et al. (2006) considered the number of lambs
weaned as a trait of economic impact. These authors esti-
mated the economic values for this trait as R$ 26.628 (US$
14,459.00), R$ 25.086 (US$ 13,621.70) and R$ 21.144 (US$
11,481.19) in extensive, semi-intensive and intensive pro-
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uction systems, respectively. It is noteworthy that the
umber of lambs weaned is a function of survival, among
ther factors.
Mortality decreases the number of animals available for
eproduction and for sale. As the number of breeding rams
nd ewes was kept constant in the present study, this trait
ffects only the number of animals available for sale. The
conomic values for traits related to mortality (LM, YM and
M) were inﬂuenced by parameters related to prices of
arcass and feed as well as reproduction traits (LP and LS).
In published studies, feed costs were seen to be high in
elation to total costs. Ponzoni (1986) commented that the
ost of feed, although the major cost component for sheep
nd goat farms, is difﬁcult to measure and so is sometimes
ncorrectly excluded from the deﬁnition of selection goals.
he difﬁculty in calculating feed costs occurs mainly with
nimals reared on pasture. In the present study, the cost of
ative “caatinga” pasture was included as it is important
o emphasize the need for conservation of native roughage
esources. It may be exploited irrationally if it had not been
ncluded in the economic evaluation. Feeding costs in this
tudy were low, since animals were raised on “caatinga”,
ith supplementation only in the dry season and for some
ategories. Other studies in the Northeast of Brazil (Franca
t al., 2006) also showed a positive economic return for
heep farming in the semiarid. In this region, the oppor-
unity cost is practically zero. The producers do not have
any options and with small areas of land available, many
f them uncultivable, sheep have advantages over other
ctivities such as cattle. This is one of the reasonswhy these
nimals have been used by these smallholders for many
ecades.
Adultmale and femaleweightswere not important eco-
omic traits in this study. Morais and Madalena (2006)
ound negative economic values for adult weight. The
orada Nova are small animals (adult female weight
pproximately 40kg) and the systemused in this study had
ow feed costs, unlike that in Morais and Madalena (2006),
ho used animals of the Santa Inês breed which are larger
adult female weight 55kg) and have higher maintenance
osts. The present study indicates that the Morada Nova
reed may undergo a small increase in their adult weight,
romoting economic improvements to the production sys-
em. However, care should be taken if increasing this trait,
s together with an increase in maintenance costs, heavier
wes have been shown to have lower reproductive per-
ormance, because of a negative correlation between body
eight and litter size (Selaive-Villarroel and Fernandes,
000).
As adult weights are related to maintenance costs,
he economic values of these traits (EAW and RW) were
mpacted by changes in feed costs, mainly with changes in
he cost of concentrate (Table 4). Heavier animals require
igher intakes of drymatter and, as the pasture costs in this
ystem are not high, the highest spending with feed comes
rom the use of concentrates.Parasitic diseases are a major limiting factor for sheep
roduction in Brazil (Lôbo et al., 2009). Nevertheless, in
he present study, the number of anthelmintic treatments
howednosigniﬁcant economicvalue.Onnative “caatinga”
asture, the cost of worm control was seen to be insignif-esearch 96 (2011) 93–100 99
icant and occurred mainly in the rainy season which may
often be very short. According to McManus et al. (2009),
Morada Nova sheep have high resistance to worms, which
leads to lessdeworminganduseof otherhealth treatments,
which can be exploited in a sustainable and environmen-
tally friendly production system. This may explain the
reduced importance of this trait in this study. Neither the
study by McManus et al. (2006) nor the study by Morais
and Madalena (2006) evaluated this type of trait, as it rep-
resented less than 10% of proﬁt.
The economic value for the number of anthelminth
treatments (AC)was inﬂuenced by changes in lambing per-
centage, litter size and lambs mortality because these are
related to number of animals available in the system. How-
ever, the impact was low (between 2.7 and 5.4%). This
conﬁrms the reduced importance of these costs in this sys-
tem with animals raised on native pasture. On the other
hand, if the price of this treatment doubles, its economic
importance to the system increases by 100%. Currently,
increased resistanceofparasites toavailabledrugshasbeen
seen, so it is expected that the cost of anthelmintic treat-
ment will increase.
5. Conclusion
The production system with Morada Nova sheep graz-
ing native “caatinga” pasture in Brazilian Northeast,
exclusively for meat production, is proﬁtable when all pro-
duction costs were taken into account, including that of
family labour. Although the Morada Nova is considered
a small, low maintenance cost, fertile and proliﬁc breed,
the study demonstrated that the proﬁtability could be
increased in particular by improving carcass yield, slaugh-
ter weight, survival and some reproductive traits. Carcass
yield was shown to be an important selection objective.
As it is expressed when the animal is slaughtered, further
studies need to bemadewith this population for the choice
of appropriate selectioncriteria for the improvementof this
trait.
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